Lack of P-glycoprotein expression by low-dose fractionated radiation results from loss of nuclear factor-kappaB and NF-Y activation in oral carcinoma cells.
Multidrug resistance (MDR) is associated with the overproduction of the 170-kDa transmembrane protein P-glycoprotein (MDR1) caused by transcriptional activation. However, the activity of the MDR1 promoter in response to different doses of ionizing radiation has not been investigated. In this study, two squamous cell carcinoma oral cavity cell lines, T-167 and T-409, were exposed to either a standard clinical dose of 2 Gy or low-dose fractionated radiation therapy (LDFRT), delivered as 0.5 Gy in four fractions. MDR1 gene expression and degree of cell death were assessed. Clinically relevant 2-Gy dose of radiation resulted in increased expression of MDR1 by reverse transcription-PCR and luciferase reporter assays in both cell lines (T-167 and T-409), whereas LDFRT did not. LDFRT caused enhanced apoptosis when compared with the 2-Gy dose in T-167 and T-409 cells as assessed by terminal nucleotidyl transferase-mediated nick end labeling (TUNEL) assays. Transcription of the MDR1 gene is regulated by numerous transcription factors, which include nuclear factor-kappaB (NF-kappaB), NF-Y, SP1, YB1, MEF1 (MDR1 promoter-enhancing factor 1), p53, and NF-R1. Interestingly, 2 Gy robustly induced both NF-kappaB and NF-Y in T-167 and T-409 cells, but did not show induction when exposed to LDFRT. Silencing the expression of the DNA binding subunit of NF-kappaB, p50, by small interfering RNA vector resulted in a decrease of MDR1 function by rhodamine 123 efflux assay in T167 cells exposed to 2 Gy. Together, these results provide evidence for the lack of induction of P-glycoprotein expression by LDFRT, which has important implications in combinatorial cancer therapy, including the use of LDFRT as an adjuvant for chemotherapy.